What Is Claimed Is: 
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A compoknd having the formula: 



(R 3 )s 



(Re)y 



(R2)arfQ + -L— Q + -jh(R5) n 



Xa 



(Rl)r 



(A2)w 
(R4)u 



wherein \ 

Q is selected from th^ group consisting of N, O and S; 

L is C, CH, (CH 2 )„ or {VlH^i -Y- (CH 2 )j} k , wherein Y is selected from the group 
consisting of CH 2 , an ether, a polVether, an amide, a polyamide, an ester, a sulfide, a urea, 
10 a thiourea, a guanidyl, a carbamoyl, a carbonate, a phosphate, a sulfate, a sulfoxide, an 
imine , a carbonyl, and a secondary amino group and wherein Y is optionally substituted 
by -X -L'-X 2 -Z or -Z; \ 

Rj - R 6 , independently of one another, are selected from the group consisting of 
H, -(CH 2 ) p -D-Z, an alkyl, an alkenyl, an aryl, and an alkyl or alkyl ether optionally 
1 5 substituted by one or more of an alcohol, an aminoalcohol, an amine, an amide, an ether, 
a polyether, a polyamide, an ester, a meraaptan, an alkylthio, a urea, a thiourea, a 
guanidyl, or a carbamoyl group, and wherein at least one of Rj, R 3 , R 4 and R^ is a straight 
chain or branched, cyclic, alkyl, alkenyl, alkynyl or aryl group having from about 6 to 
about 64 carbon atoms; and Rj and R 4 or R 3 and R 6 may optionally be covalently linked 
20 with each other, with Y or with L when L is C onCH to form a cyclic moiety; 

Z is selected from the group consisting of amine, spermiyl, carboxyspermiyl, 
guanidyl, spermidinyl, putricinyl, diaminoalkyl,\ pyridyl, piperidinyl, pyrrolidinyl, 
polyamine, amino acid, peptide, and protein; \ 

X! and X 2 , independently of one another, are Selected from the group consisting 
25 of NH, O, S, alkylene, and arylene; \ 

L' is selected from the group consisting of alkyl, afkenylene, alkynylene, arylene, 
alkylene ether, and polyether; \ 

D is Q or a bond; 



\ 
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A p ' A, and A 2 , independently of one another, are selected from the group consisting 

of CH 2 0, CH 2 S, CH 2 NH 3 C(ck C(NH), C(S) and (CH 2 ) t ; 
X is a physiologically acceptable anion; 

m, n, r, s, u, v, w and y areV) or 1, with the proviso that when both m and n are 0 
5 at least one of r, s, u and y is other man 0; 

i, j, k, 1, p and t are integers ftom 0 to about 100; 
q is an integer from 1 to aboutyOOO; and 

a is the number of positive charge divided by the valence of the anion. 



10 2. The compound as \laimed in claim 1, wherein at least one of R l5 R 3 , R 4 and R$ 
is a straight chain or branche&ycyclic, alkyl, alkenyl, alkynyl or aryl having from about 
8 to about 24 carbon atoms. 

3. The compound as claimed in claim 1, wherein the alkyl ether optionally 
15 substituted by one or more alcohol groups comprises a carbohydrate. 



20 



4. The compound as claimed in claim 3, wherein the carbohydrate is selected from 
the group consisting of galactose, fructose, glucose, ma\ose, sucrose, cellobiose, lactose, 
mannose, glucopyranose, mannopyranose and galactopyr^nose. 

5. ^ JOBsspBBsA as claimed in claim 1, wherein said compound has the formula: 





25 wherein 

L is (CH 2 ), or {(CH 2 )j -Y- (CH 2 \} k , wherein Y is selected from the group 
consisting of CH 2 , an ether, a polyether, an amide, a polyamide, an ester, a sulfide, a urea, 
a thiourea, a guanidyl, a carbamoyl, a carbonVte, and a secondary amino group; 
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10 



15 



20 



R, - independently of one another, are selected from the group consisting of 
H, -(CH 2 ) p -A an alkyl, an alkenyl, an aryl, and an alkyl or alkyl ether optionally 
substituted by ohe or more of an alcohol, an aminoalcohol, an amine, an amide, an ether, 
a polyether, a palyamide, an ester, a mercaptan, a urea, a thiourea, a guanidyl, or a 
carbamoyl group, Vnd at least one of R l5 R 3 , R 4 and R^ is a straight chain or branched, 
cyclic, alkyl, alkenVl, alkynyl or aryl group having from about 6 to about 64 carbon 
atoms; and R! and RA or R 3 and Rg may optionally be covalently linked with each other 
to form a cyclic moief 

Z is selected fi^m the group consisting of amine, spermiyl, carboxyspermiyl, 
guanidyl, spermidinyl, Vputricinyl, diaminoalkyl, pyridyl, piperidinyl, pyrrolidinyl, 
polyamine, amino acid, peptide, and protein; 

A, and A 2 , independently of one another, are selected from the group consisting 
of CH 2 0, CH 2 S, CH 2 NH, cW C(NH), C(S) and (CH 2 ) t ; 
X is a physiologicallyWceptable anion; 
m, n, v and w are 0 or R 

i, j, k, 1, p and t are integers from 1 to about 100; 
q is an integer from 1 to aftout 1000; and 

a is the number of positive charge divided by the valence of the anion, wherein 
when m and n are 0, then a is 0. 

6. The compound as claimed in claim 5, wherein at least one of R l5 R 3 , R 4 and R$ 
is a straight chain orVranched, cyclic, alkyl, alkenyl, alkynyl or aryl having from about 
8 to about 24 carbon atoms. 




25 7. The compound as^claimed in claim 5, wherein the alkyl ether optionally 
substituted by one or more alcohol groups comprises a carbohydrate. 



8. The compound as claimed imclaim 7, wherein the carbohydrate is selected from 
the group consisting of galactose, fructose, glucose, maltose, sucrose, cellobiose, lactose, 
mannose, glucopyranose, mannopyranoseVand galactopyranose. 
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9. The compound as claimed in claim 5, wherein said compound has the formula: 



63^ 



? 3 T 6 x- 

H 2 \l (CH^— N + — (CH2)^N + — (CH^NH 2 

R 1 ^4 



5 wherein 

R l5 R 3 , R 4 and R^, independently of one another, are selected from the group 
consisting of H and a C r C 8 sdkyl, alkenyl, aryl, and alkyl optionally substituted by one 
or more of an alcohol, an amine, an amide, an ether, a polyether, a polyamide, an ester, 
a mercaptan, a urea, a thiourea, a guanidyl, or a carbamoyl group, and at least one of R,, 
10 R 3 , R 4 and R^ is a straight chain orWanched, cyclic, alkyl, alkenyl, alkynyl or aryl group 
having from about 8 to about 24 carbon atoms; and 

1, b and c are integers independently selected from 1 to about 4. 



10. The compound as claimed in claim 9, which is 



15 



20 




1 1 . The compound as claimed in claim 1, wherein said compound has the formula: 



Q*—L—Ct 

i r 

OR 7 (R,)r (*4% 
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wherein 

Q and L a?fe<as defined in claim 1 ; 

R,, R 3 , R 4 ancNl^, independently of one another, are selected from the group 
consisting of H and a C r C\alkyl, alkenyl, aryl, and alkyl optionally substituted by one 
or more of an alcohol, an amine, an amide, an ether, a polyether, a polyamide, an ester, 
a mercaptan, a urea, a thiourea, aVuanidyl, or a carbamoyl group; 

r, s, u and y are 0 or 1 ; and 

R 7 and R 8 are independently Hb{a carbohydrate. 
12. The compound as claimed in claim 11, wherein said compound has the formula: 




H 2 N \ N + — ( CH 2)|—N + J NH 2 

OR 7 R-i R4 ORs 

wherein 

R„ R 3s R 4 and R 6 , independently of one another, are selected from the group 
consisting of H and a C r C 8 alkyl, alkenyl, aryl, and alkyl optionally substituted by one 
or more of an alcohol, an amine, an amide, an ether, a polyether, a polyamide, an ester, 
a mercaptan, a urea, a thiourea, a guanidyl, or a carbamoyl group, and at least one of R,, 
R 3 , R 4 and R^ is a straight chain or branched, cyclic, alkyl, alkenyl, alkenyl or aryl group 
having from about 8 to about 24 carbon atoms; 

R 7 and R 8 are independentlyM! or a carbohydrate; and 

1 is an integer from 1 to about\ 



The compound as claimed in claim 12, which is: 
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(CH2) 8 
CH 



CH 
I 

(CH^ 
CH 3 



wherein R 7 and R 8 are independently H or a carbohydrate. 



14. The compound as claimed in claim\13, wherein R 7 and R 8 are H. 



The compound as claimed in claim 1, wherein said compound has the formula: 



I' 

HN— (CHJb— Q + — (CH^r 
(Rl)r 



-Q + -\(CH2)e— NH 

(R 4 ) u 



wherein 

Q is as defined in claim 1 ; 
R„ R 2 , R 4 and R 55 independently of one another, are\selected from the group 
15 consisting of H and a C r C 8 alkyl, alkenyl, aryl, and alkyl optionally substituted by one 
or more of an alcohol, an amine, an amide, an ether, a polyether, £^polyamide 5 an ester, 
a mercaptan, a urea, a thiourea, a guanidyl, or a carbamoyl group; 

Z is selected from the group consisting of spermiyl, spermi\jiyl, amino acid, 
peptidyl, diaminoalkyl, and polyamine; 
20 m, n, r and u are 0 or 1 ;and 

1, b and c are integers independently selected from 1 to about 4. 
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16. The compound as claimed in claim 5, wherein said compound has the formula: 

\ (R2)m (Rs)n X a 

\ HN— (CHaJb— N+— (CHa),— N + — (CHaJc— NH 

\°=< 2 k, k, 

wherein \ 

R,, R 2 , R 4 Vnd R 55 independently of one another, are selected from the group 
consisting of H and V C r C 8 alkyl, alkenyl, aryl, and alkyl optionally substituted by one 
or more of an alcohol\ an amine, an amide, an ether, a polyether, a polyamide, an ester, 
a mercaptan, a urea, a thiourea, a guanidyl, or a carbamoyl group, and at least one of R l9 
R 2 , R 4 and R 5 is a straight chain or branched, cyclic, alkyl, alkenyl, alkynyl or aryl group 
having from about 8 to about 24 carbon atoms; 

Z is selected from the group consisting of spermiyl, spermidiyl, amino acid, 
peptidyl, diaminoalkyl, and polyamine; 

m and n are 0 or 1 ;and 

1, b and c are integers independently selected from 1 to about 4. 



17. 



The compound as Maimed in claim 16, which is: 
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19. The compound as claimed in claim 16, which is: 





20. The compound as claimed in claim 1, wherein said compound has the formula: 



H (R2>m 

Cl, |s4^y^\ Q + _ (C H2) r 

Z OR 7 (Rl)r ( R 4)u\ OR 8 



H 



wherein 

Q, R„ R 4s m, n, r and u are as defined in claim 1 ; 

R 2 and R 5 , independently of one another, are selected from the group consisting 
of H and a C r C 8 alkyl, alkenyl, aryl, and alkyl optionally substituted by one or more of 
an alcohol, an amine, an amide, an ether, a polyether, a polyamf^le, an ester, a mercaptan, 
a urea, a thiourea, a guanidyl, or a carbamoyl group; 

Z is selected from the group consisting of spermiyl, sp^rmidiyl, amino acid, 
peptidyl, diaminoalkyl, and polyamine; 

R 7 and R 8 are independently H or a carbohydrate; and 
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1 is an integer from 1 to about 4. 



2 1 . The compouncfas claimed in claim 20, wherein said compound has the formula: 



H 



OR 7 



Q + — (CH2) r 



(R 5 )n 



H 



Ra OR« I 



wherein 

Q as defined in claim 1 ; 

at least one of R x and R 4 is a straight dhain or branched, cyclic, alkyl, alkenyl, 
alkynyl or aryl group having from about 8 to about 24 carbon atoms; 

R 2 and R 5 , independently of one another, ark selected from the group consisting 
of H and a C,-C 8 alkyl, alkenyl, aryl, and alkyl optionally substituted by one or more of 
an alcohol, an amine, an amide, an ether, a polyether, a p\lyamide, an ester, a mercaptan, 
a urea, a thiourea, a guanidyl, or a carbamoyl group; 

Z is selected from the group consisting of spermi^, spermidiyl, amino acid, 
peptidyl, diaminoalkyl, and polyamine; 

R 7 and R 8 are independently H or a carbohydrate; m and n^re as defined in claim 

1; and 

1 is an integer from 1 to about 4. 
22. The compound as claimed m claim 21, wherein Q is N and R 7 and R 8 are H. 



23. The compound as claimed in claim 21 which is: 




24. The compound according to claim 23, wherein R 7 and R 8 are H 



H,N 




25. The compound as claimed in claimv21, which is 



wherein R 7 and R 8 are independently H or a carbohydrate. 



26. The compound as claimed in claim 25, wherein R 7 and R 8 are H. 



27. 



The compound as claimed in claim 21, which is: 



• 
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wherein R 7 and R 8 are independently H oka carbohydrate. 



28. The compound as claimed in claim 27, whereinSR 7 and R 8 are H 



29. The compound as claimed in claim 5, wherein said cofripound has the formula: 



H 2 N^- (CH 2 ) b N (CH 2 )i N (CH 2 )£ NH 2 



wherein 

at least one of R, anJi R 4 is a straight chain or branched, cyclic, alkyl, alkenyl, 
alkynyl or aryl group having fern about 8 to about 24 carbon atoms; and 
1, b and c are integers independently selected from 1 to about 4. 



30. The compound as claimed in claim 29, which is: 



# 
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wherein 

at least one of R, and R 4 is a straight chain or branched, cyclic, alkyl, alkenyl, 
alkynyl or ar>l group having from about 8 to about 24 carbon atoms; R 7 and R 8 are 
independently hydrogen or a carbohydrate; and 

1 is an integer from 1 to about 4. 



33. The compound as claimed in claim 32, which is: 



NH, 




(CH 2 ) 8 OR 8 




(CH 2 ) 7 




wherein R 7 and R 8 are independently H or a carbohydrate. 



34. The compound as claimed in claim 33,\herein R 7 and R 8 are H 



35. The compound as claimed in claim 32, which is: 




wherein R 7 and R 8 are independently H or a carbd 



The compound as claimed in claim 35, wherein R 7 and 



The compound as claimed in claim 32, which is: 




wherein R 7 and R 8 independently are H or a carbohydrate. 



The compound as claimed in claim 37, wherein R 7 and R 8 are EL 



The compound acclaimed in claim 32, which is: 
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(CH 2 ) 



CH, 



CH, 



wherein R 7 and R 8 ale H or a carbohydrate. 

40. The compound as^cX^imed in claim 39, wherein R 7 and R g are H. 

41. The compound as claimed in claim 5, wherein said compound has the formula: 



(R 2 ), 
I 



(R 5 )n 



n^yyT*~v CH2,i— ° — (CH2) J k — N * 




15 



20 



wherein 

Z is as defined in clairA 5; 

at least one of and la is a straight chain or branched, cyclic, alkyl, alkenyl, 
alkynyl or aryl group having from about 8 to about 24 carbon atoms; 

R 2 and R 5 , independently of one another, are selected from the group consisting 
of H and a C r C 8 alkyl, alkenyl, aryL and alkyl optionally substituted by one or more of 
an alcohol, an amine, an amide, an ether, a polyether, a polyamide, an ester, a mercaptan, 
a urea, a thiourea, a guanidyl, or a carbamoyl group; 

R 7 and R 8 are independently H o\ a carbohydrate; 

m and n are 0 or 1 ; 

i and j are integers from about 2 to \bout 3; and 
k is an integer from 1 to about 3. 



25 



42. 



The compound as claimed in claim 5, wh&rein said compound has the formula: 
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(R 2 )r 



(R 5 )n 



N* {(CH 2 ),— O— (CH 2 )| k N* 



10 



wherein 

at least ofte of R, and R 4 is a straight chain or branched, cyclic, alkyl, alkenyl, 
alkynyl or aryl grotto having from about 8 to about 24 carbon atoms; 

R 2 and R 5 , independently of one another, are selected from the group consisting 
of H and a C r C 8 alkyl\alkenyl, aryl, and alkyl optionally substituted by one or more of 
an alcohol, an amine, an amide, an ether, apolyether, apolyamide, an ester, amercaptan, 
a urea, a thiourea, a guaniMyl, or a carbamoyl group; 

m and n are 0 or 1 ; 

i and j are integers fro\n about 2 to about 3; and 
k is an integer from 1 t A about 3. 



15 43. 



The compound as claimed in claim 42, which is 




20 




NHo 
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44. The compound as claimed in claim 42, which is: 



i 

(CH 2 ) 8 

CH 

CH 

i 

(CH 2 ) 7 



CH, 



(CH 2 ) 8 
CH 

II 

CH 

i 

(CH 2 ) 7 
CH 3 



45. The compound as claimed ki claim 1, wherein said compound has the formula: 



(R 2 ), 




(Rl)r 



(R 5 )n 



I— {(CH 2 V- o— (CH 2 )^ — 




NH, 



wherein 

Q, R lf R 4 , r, u, m and n are as definedMn claim 1 ; 

R 2 and R 5 , independently of one another, are selected from the group consisting 
of H and a C r C 8 alkyl, alkenyl, aryl, and alkyl Optionally substituted by one or more of 
an alcohol, an amine, an amide, an ether, a polyetner, a polyamide, an ester, a mercaptan, 
a urea, a thiourea, a guanidyl, or a carbamoyl group; 

i and j are integers from about 2 to about 3;^nd 

k is an integer from 1 to about 3. 



46. The compound as claimed in claim 5, wherein said compound has the formula: 




wherein \ 

at least one of ahd R 4 is a straight chain or branched, cyclic, alkyl, alkenyl, 
alkynyl or aryl group having^i-oni about 8 to about 24 carbon atoms; 

R 2 and R 5 , independently of one another, are selected from the group consisting 
of H and a C r Cg alkyl, alkenyl, aryl, and alkyl optionally substituted by one or more of 
an alcohol, an amine, an amide, amether, a polyether, a polyamide, an ester, a mercaptan, 
a urea, a thiourea, a guanidyl, or a oarbamoyl group; 

m and n are 0 or 1 ; \ 

i and j are integers from about\2 to about 3; and 

k is an integer from 1 to about 3\ 



• 
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(Rl)r (R 4 )u 



wherein \ 

Q, R 1? R 4 , r, u, mVnd n are as defined in claim 1 ; 

R 2 and R 5 , independently of one another, are selected from the group consisting 
of H and a C x - C 8 alkyl, alkefryl, aryl, and alkyl optionally substituted by one or more of 
an alcohol, an amine, an amidei an ether, a polyether, a polyamide, an ester, a mercaptan, 
a urea, a thiourea, a guanidyl, oXa carbamoyl group; 

i and j are integers from aloout 2 to about 3; 

k is an integer from 1 to about 3; 

L, and independently fromyone another, are an alkylene or an alkylene ether; 
and \ 

Y is selected from the group corisisting of CH 2 , O, S and NH. 



49. 



The compound as claimed in claim 15, wherein said compound has the formula: 
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\ H !t NH 
\ Jf (R 2 )m (R 5 )n Jf 

hV^^N— L,— N*- |(CH 2 )i- Y— (CH 2 )jj, — N + — L^^^ 




10 



wherein 

at leak one of R x and R 4 is a straight chain or branched, cyclic, alkyl, alkenyl, 
alkynyl or arylWoup having from about 8 to about 24 carbon atoms; 

R 2 and EWt, independently of one another, are selected from the group consisting 
of H and aC r C 8 Vlkyl, alkenyl, aryl, and alkyl optionally substituted by one or more of 
an alcohol, an amin^ an amide, an ether, a polyether, a polyamide, an ester, a mercaptan, 
a urea, a thiourea, a guanidyl, or a carbamoyl group; 
m and n are 0 or 1 ; 

i and j are integers from about 2 to about 3; 
k is an integer from 1 to about 3; 

1^ and independently from one another, are an alkylene or an alkylene ether; 



15 and 



Y is selected from the group consisting of CH 2 , O, S and NH. 



50. The compound as cJaimed in claim 49, which is: 



20 



m 



53. The compound as claimed in claim 49, which is 



54. The compound as claimed in claim 5\which is: 




(CH 3 ) 3 N* 



4 
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55. The compound as claimed in claim 1, wherein said compound has the formula: 




-OH 



OH v . 

<j*2)m (Rs) n /^/ 

- N ^^"Q* ^(CH 2 )j — Y — (CHJ^ — Q- — L 2 — ti^^^ 

(R4)u V 

wherein 

Q, R l5 R 4 , r, u, m and n\u*e as defined in claim 1 ; 

R 2 and R 5 , independently of one another, are selected from the group consisting 
of H and a C, - C 8 alkyl, alkenyl, arykand alkyl optionally substituted by one or more of 
an alcohol, an amine, an amide, an etherva polyether, a polyamide, an ester, a mercaptan, 
a urea, a thiourea, a guanidyl, or a carbamoyl group; 

i and j are integers from about 2 to ab^ut 3; 

k is an integer from 1 to about 3; 

Lj and ^ independently from one another)\are an alkylene or an alkylene ether; 



and 



Y is selected from the group consisting of CH 2 )sp, S and NH. 



56. The compound as claimed in claim 5, wherein said compound has the formula: 




(R 2 )n 



N L^N*— 



(R 5 )n 

|(CH 2 ) ( — Y— (CH 2 )| — N+— L 2 




OH 



OH^ \ OH 

wherein 

at least one of R t and R\ is a straight chain or branched, cyclic, alkyl, alkenyl, 
alkynyl or aryl group having from about 8 to about 24 carbon atoms; 

R 2 and R 5 , independently of one another, are selected from the group consisting 
of H and a C, - C 8 alkyl, alkenyl, arM, and alkyl optionally substituted by one or more of 
an alcohol, an amine, an amide, an emer, a polyether, a polyamide, an ester, a mercaptan, 
a urea, a thiourea, a guanidyl, or a carbamoyl group; 
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m and n are 0 or 1 ; 

i andjvare integers from about 2 to about 3; 
k is an mteger from 1 to about 3; 

L, and L^Vndependently from one another, are an alkylene or an alkylene ether; 
Y is selectedVrom the group consisting of CH 2 , O, S and NH. 
The compound as claimed in claim 56, which is: 




The compound as claimed in 56, which is: 
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wherein R 7 and R\ are independently H or a carbohydrate. 



62. The compound as claimed in claim 61, wherein R 7 and R g are H. 



63. The compound as claimed in claim 1, wherein said compound has the formula: 



10 




20 



(R 2 )n 



N N 1 



(R 5 )n 



Li— V- |(CH 2 )r- Y— (CH 2 )| — Q + _ L2 — N* 



/=\ 



N 



(R 4 ) u 



wherein 

Q, R 1? R 4 , r, u, m and n are ^ defined in claim 1 ; 

R 2 and R 5 , independently of oi\e another, are selected from the group consisting 
of H and a C, - C 8 alkyl, alkenyl, aryl, and alkyl optionally substituted by one or more of 
an alcohol, an amine, an amide, an ether, a Rplyether, a polyamide, an ester, a mercaptan, 
a urea, a thiourea, a guanidyl, or a carbamoyl group; 

i and j are integers from about 2 to abo\t 3; 

k is an integer from 1 to about 3; 

L, and L^, independently from one another, ^re an alkylene or an alkylene ether; 

and 



Y is selected from the group consisting of CH 2 \0, S and NH. 
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64. The opmpound as claimed in claim 5, wherein said compound has the formula: 



N 



(R 2 )r 



(R 5 )n 



N*V L A N* — |(CH 2 )r- Y— (CH 2 )J- — N + — La— N 



N 



R 4 



wherein 

at least one of E\ and R 4 is a straight chain or branched, cyclic, alkyl, alkenyl, 
alkynyl or aryl group having from about 8 to about 24 carbon atoms; 

R 2 and R 5 , independently of one another, are selected from the group consisting 
of H and a - C 8 alkyl, alkeiWl, aryl, and alkyl optionally substituted by one or more of 
an alcohol, an amine, an amide\ an ether, a polyether, a polyamide, an ester, a mercaptan, 
a urea, a thiourea, a guanidyl, o\a carbamoyl group; 

m and n are 0 or 1 ; 

i and j are integers from ab&ut 2 to about 3; 
k is an integer from 1 to abom 3; 

L, and I^, independently from\ne another, are an alkylene or an alkylene ether; 

and 



Y is selected from the group consisting of CH 2 , O, S and NH. 



65. The compound as claimed in claim 64, which is: 
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CH 
CH 

(CH 2 ) 7 
CH 3 



(CH 2 ) 8 
CH 
CH 

(CH 2 ) 7 
CH 3 



The compound as claimed in claim 64, which is: 




wherein R 7 and R 8 are independently H or a carbohydrate. 



The compound as claimed in claim 66, wherein R 7 and R 8 are 



The compound as claimed in claim 64, which is: 
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10 



15 



20 



70. The compound as claimed in claim k wherein said compound has the formula: 




wherein 

Q, K { , R 2 , r, u, m and n are as defined in claim 1 ; 

R 2 and R 5 , independently of one another, are selected from the group consisting 
of H and a C } - C 8 alkyl, alkenyl, aryl, and alkyl optionally substituted by one or more of 
an alcohol, an amine, an amide, an ether, a polyether, a polyamuje, an ester, a mercaptan, 
a urea, a thiourea, a guanidyl, or a carbamoyl group; 
i and j are integers from about 2 to about 3; 
k is an integer from 1 to about 3; 




and 
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L, and independentlysfrom one another, are an alkylene or an alkylene ether; 



Y is selected from the group consisting of CH 2 , O, S and NH. 



5 71 . The compound as claimed in clainrS, wherein said compound has the formula: 



10 



15 



20 



r 



(R 2 )n 



(CH 2 ) r 



Ri 



(R 5 )n 

Y— (CH 2 )J. — N*— L 
R4 




N 



wherein 

at least one of R, anii R 4 is a straight chain or branched, cyclic, alkyl, alkenyl, 
alkynyl or aryl group having from about 8 to about 24 carbon atoms; 

R 2 and R 5 , independently of one another, are selected from the group consisting 
of H and a C } - C 8 alkyl, alkenyl,Wyl, and alkyl optionally substituted by one or more of 
an alcohol, an amine, an amide, amether, apolyether, apolyamide, an ester, amercaptan, 
a urea, a thiourea, a guanidyl, or a \arbamoyl group; 

m and n are 0 or 1 ; 

i and j are integers from about^ to about 3; 
k is an integer from 1 to about 3t 
L, and independently from ona another, are an alkylene or an alkylene ether; 

and 



Y is selected from the group consisting of CH 2 , O, S and NH. 



The compound as clain^ed in claim 71, which is: 
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73. The compound as claimed in claim 7\, which is: 




wherein R 7 and R 8 are independently H or a carbohydrate 



74. The compound according to claim 73, wherein R 7 and R 8 areVH 
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75. The compound as claimed in claim 71, which is: 




N 



CH\ 



CH 



(CH 2 ) 7 
CH 3 



(CH 2 ) 8 OR 8 
CH 
CH 

(CH 2 ) 7 
CH 3 



wherein R 7 and R 8 independently are H or a carbohydrate. 



76. The compound as claimed in claim 75, wherein R 7 and R g are H. 



77. The compound as claimed in claim \, wherein said compound has the formula: 



r 



N 



V 




(R 2 )m 

Li— Q^{(CH 2 ) r 

(Rl)r 



■ Y — (CHJ 



(R 5 )n 

(R 4 )u 




N 



J 



wherein 

Q, R 1? R 4J r 5 u, m 5 and n are as defined in claimM ; 

R 2 and R 5 , independently of one another, are selected from the group consisting 
of H and a C, - C 8 alkyl, alkenyl, aryl, and alkyl optionally Substituted by one or more of 
an alcohol, an amine, an amide, an ether, a polyether, a polya^iide, an ester, a mercaptan, 
a urea, a thiourea, a guanidyl, or a carbamoyl group; 

i and j are integers from about 2 to about 3; 

k is an integer from 1 to about 3; 
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L, and independently from one another, are an alkylene or an alkylene ether; 



Y is selected from the group consisting of CH 2 , O, S and NH. 



le compound as claimed in claim 5, wherein said compound has the formula: 



r 



(R 2 )n 



<R S )n 



N 



V 



L n — N^|(CH 2 )r-Y— (CH 2 )j — n*_l 




10 



15 



20 



wherein 

at least one oX R, and R 4 is a straight chain or branched, cyclic, alkyl, alkenyl, 
alkynyl or aryl group having from about 8 to about 24 carbon atoms; 

R 2 and R 5 , independently of one another, are selected from the group consisting 
of H and a C x - C 8 alkyl, alkenyl, aryl, and alkyl optionally substituted by one or more of 
an alcohol, an amine, an amine, an ether, a polyether, a polyamide, an ester, a mercaptan, 
a urea, a thiourea, a guanidyl\or a carbamoyl group; 

m and n are 0 or 1 ; 

i and j are integers from^about 2 to about 3; 
k is an integer from 1 to aloout 3; 

L, and independently frakp one another, are an alkylene or an alkylene ether; 



and 



Y is selected from the group consisting of CH 2 , O, S and NH. 



79. 



-Ill- 




85. 



-113- 

le compound as claimed in claim 1, wherein said compound has the formula: 



(CH 2 ) n 



(CH 2 ) n 
R3 — N* — |(CH 2 ) r 



(CH 2 ) n 
Y— (CH 2 )j — N-_R 6 



Xa 



wherein 

Y is selected from the group consisting of CH 2 , an ether, a polyether, an amide, 
a polyamide, an esten a sulfide, a urea, a thiourea, a guanidyl, a carbamoyl, a carbonate, 
a phosphate, a sulfateAa sulfoxide, an imine, a carbonyl, and a secondary amino group 
and wherein Y is optionally substituted by -X 1 -L'-X 2 -Z or -Z; 

R l9 R 3 , R 4 and Ra independently of one another, are selected from the group 
consisting of H, -(CH 2 ) p -]5-Z, an alkyl, an alkenyl, an aryl, and an alkyl or an alkyl ether 
optionally substituted by one or more of an alcohol, an aminoalcohol, an amine, an 
amide, an ether, a polyether, a polyamide, an ester, a mercaptan, an alkylthio, a urea, a 
thiourea, a guanidyl, or a carbamoyl group, and at least one of R l5 R 3 , R 4 and R 6 is a 
straight chain or branched, cyclic, alkyl, alkenyl, alkynyl or aryl group having from 6 to 
about 64 carbon atoms; and R l3 R 3 , R 4 and R 6 may optionally be covalently linked with 
each other or with Y, to form a cyclic moiety; 

Z is selected from the gromp consisting of amine, spermiyl, carboxyspermiyl, 
guanidyl, spermidinyl, putricinylAdiaminoalkyl, pyridyl, piperidinyl, pyrrolidinyl, 
polyamine, amino acid, peptide, and Wotein; 

Xj and X 2 , independently of on\ another, are selected from the group consisting 
of NH, O, S, alkylene, and arylene; 

L' is selected from the group consisting of alkylene, alkenylene, alkynylene, 
arylene, alkylene ether, and polyether; 

D is Q or a bond; 

m and n are 0 or 1 ; and 

i, j, k, 1 and p are integers from 1 to atfcut 10. 



\ 

86. The compound as claimed in claim 85, wherein at least one of Rj and R 4 is a 
straight chain or branched, cyclic, alkyl, alkenyl, alkynyl or aryl group having from about 
8 to about 24 carbomatoms. 

87. The compound\as claimed in claim 85, wherein the alkyl ether optionally 
substituted by one or molte alcohol groups is a carbohydrate. 



10 



88. The compound as claimed in claim 87, wherein the carbohydrate is selected from 
the group consisting of galactose, fructose, glucose, maltose, sucrose, cellobiose, lactose, 
mannose, glucopyranose, mannopyranose and galactopyranose. 



89. The compound as claimec^n claim 85, wherein said compound has the formula: 

O fCH 2 ) m - 



(CH 2 ) n 



(CH 2 ) n 

N* |(CH 2 )i— X-(CH 2 )^ — N + — R 6 



1 5 wherein 

Y is selected from the group consisting of CH 2 , an ether, a polyether, an amide, 
a polyamide, an ester, a sulfide, a urea, a thiourea, a guanidyl, a carbamoyl, a carbonate, 
and a secondary amino group; 

R l3 R 3 , R 4 and R$, independently of ofoe another, are selected from the group 
20 consisting of H, -(CH 2 ) p -Z, an alkyl, an alkenyk an aryl, and an alkyl or an alkyl ether 
optionally substituted by one or more of an alcohol, an aminoalcohol, an amine, an 
amide, an ether, a polyether, a polyamide, an estet, a mercaptan, a urea, a thiourea, a 
guanidyl, or a carbamoyl group, and at least one of R l5 R 3 , R 4 and R^ is a straight chain 
or branched, cyclic, alkyl, alkenyl, alkynyl or aryl grotto having from about 6 to about 64 
25 carbon atoms; and R„ R 3 , R 4 and Rg may optionally be cpvalently linked with each other, 
to form a cyclic moiety; 

Z is selected from the group consisting of aminV>, spermiyl, carboxyspermiyl, 
guanidyl, spermidinyl, putricinyl, diaminoalkyl, pyrid^l, piperidinyl, pyrrolidinyl, 
polyamine, amino acid, peptide, and protein; 




m 



10 
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m an&vn are 0 or 1 ; and 
i, j, k, 1 afcul p are integers from 1 to about 10. 

90. The compounders claimed in claim 89, wherein at least one of R t and R 4 is a 
straight chain or branched/cyclic, alkyl, alkenyl, alkynyl or aryl group having from about 
8 to about 24 carbon atoms. 

91. The compound as claimedNin claim 89, wherein the alkyl ether optionally 
substituted by one or more alcohol groups is a carbohydrate. 

92. The compound as claimed in claim 9 1 /Wherein the carbohydrate is selected from 
the group consisting of galactose, fructose, glucose, maltose, sucrose, cellobiose, lactose, 
mannose, glucopyranose, mannopyranose and galabtopyranose. 



15 93 . A compound having the formula: 



20 



25 



(R 3 )s (Re) : 



(R2)m-(-Q + -L— Q + ^-(R 5 )n 



(*l)v 
(Rl)r 



I 

(R*) u 



wherein 

Q is selected from the group consisting of N, O and S; 
L is a bivalent organic radical capable of covalently linking each Q; 
R t - Rt, independently of one another, are selected from the group consisting of 
H, -(CH 2 ) p -D-Z, an alkyl, an alkenyl, an aryl, and an alkyl or alkyl ether optionally 
substituted by one or more of an alcohol, an aminoalcohol, an amine, an amide, an ether, 
a polyether, a polyamide, an ester, V mercaptan, an alkylthio, a urea, a thiourea, a 
guanidyl, or a carbamoyl group, and wherein at least one of R„ R 3 , R 4 and Rg is a straight 
chain or branched, cyclic, alkyl, alkenyl,\lkynyl or aryl group having from about 6 to 
about 64 carbon atoms; and Rj and R 4 or R 3 >and Rfi may optionally be covalently linked 
with each other, or with L to form a cyclic moiety; 



* 




10 
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Z is selected from the group consisting of amine, spermiyl, carboxyspermiyl, 
guanidyl, spermidinyl, putricinyl, diaminoalkyl, pyridyl, piperidinyl, pyrrolidinyl, 
polyamine, amino acid, peptide, and protein; 
D is Q or aMsond; 

A, and A 2 , independently of one another, are selected from the group consisting 
of CH 2 0, CH 2 S, CH 2 W C(O), C(NH), C(S) and (CH 2 ) t ; 
X is a physiologically acceptable anion; 

m, n, r, s, u, v, w and y are 0 or 1 , with the proviso that when both m and n are 0 
at least one of r, s, u and y re other than 0; 

i, j, k, 1, p and t are integers from 0 to about 100; 
q is an integer from 1 toNabout 1 000; and 

a is the number of positivacharge divided by the valence of the anion. 



The compound as claimed in any one of claims 1, 2, 5, 6, 9, 11, 12, 15, 16, 20, 
15 21, 22, 29, 32, 41, 42, 45, 46, 48, 45, 55, 56, 63, 64, 70, 71, 77, 78, 85, 86, 87, 88, 89, 90, 
91 , 92 and 93, wherein said cyclic group is a cholesteryl group. 



20 



25 



95. A compound or a polycation having the formula: 

(R 3 ) S (Rfijy 

(R2>m-(-N + -L— N + ^h(R 5 )n 



I 

(A^v 

(Rl)r 



I 

(A2)w 
(R4)u 



wherein 

L is C, CH, (CH 2 )„ or {OCH^ -Y- (CH 2 )j} k , wherein Y is selected from the group 
consisting of CH 2 , an ether, a polyether, an amide, a polyamide, an ester, a sulfide, a urea, 
a thiourea, a guanidyl, a carbamoyl a carbonate, a phosphate, a sulfate, a sulfoxide, an 
imine, a carbonyl, and a secondary arjjino group and wherein Y is optionally substituted 
by-X,-L'-X 2 -Zor-Z; 

R x - Rs, independently of one another, are selected from the group consisting of 
H, -(CH 2 ) p -D-Z, an alkyl, an alkenyl, anWyl, and an alkyl or an alkyl ether optionally 
substituted by one or more of an alcohol, an\aminoalcohol, an amine, an amide, an ether, 
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io 



15 



a polyether, a polWmide, an ester, a mercaptan, an alkylthio, a urea, a thiourea, a 
guanidyl, or a carbamoyl group, and wherein at least one of R u R 3 R 4 and is a straight 
chain or branched, cyclic, alkyl, alkenyl, alkynyl or aryl group having from about 6 to 
about 64 carbon atoms 

Z is selected from the group consisting of amine, spermiyl, carboxyspermiyl, 
guanidyl, spermidinyl, \putricinyl, diaminoalkyl, pyridyl, piperidinyl, pyrrolidinyl, 
polyamine, amino acid, an^ino acid derivative, peptide, and protein; 

X, and X 2 , independently of one another, are selected from the group consisting 
of NH, O, S, alkylene and ar^fene; 

L' is selected from th<k group consisting of alkylene, alkenylene, alkynylene, 
arylene, alkylene ether, and poly\ther; 

A! and A 2 , independently (Jf one another, are selected from the group consisting 
of CH 2 0, CH 2 S, CH 2 NH, C(O), C(NH), C(S) and (CH 2 ) t ; 

m, n, r, s, u, v, w and y are 0 oA 1 , with the proviso that when both m and n are 0 
at least one of r, s, u and y is other thanY); 

i, j, k, 1, p and t are integers from V to about 100; and 
q is an integer from 1 to about 1000. 



96. The compound or the polycation as claimed in claim 95, wherein at least one of 
R l3 R 3 , R 4 and ^ is a straight chain or branched, cyclic, alkyl, alkenyl, alkynyl or aryl 
group having from abourS to about 24 carbon atoms. 



97. A compound or a polycation having the formula: 




(R2)sr-(-l^-L— N + -jh(R5)„ 



I x 

(Al)v\ (A2)w 



# • 
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wherfcin 

V is (CH 2 ) I or {(CH 2 )i -Y- (CH 2 )j} k , wherein Y is selected from the group 
consisting^ f CH 2 , an ether, a polyether, an amide, a polyamide, an ester, a sulfide, a urea, 
a thiourea, a\guanidyl, a carbamoyl, a carbonate, and a secondary amino group; 

R, - rX independently of one another, are selected from the group consisting of 
H, -(CH 2 ) p -Z, ark alkyl, an alkenyl, an aryl, and an alkyl or an alkyl ether optionally 
substituted by one or more of an alcohol, an aminoalcohol, an amine, an amide, an ether, 
a polyether, a polyamide, an ester, a mercaptan, a urea, a thiourea, a guanidyl, or a 
carbamoyl group, and at least one of R u R 3 R 4 and R^ is a straight chain or branched, 
cyclic, alkyl, alkenyl, allcynyl or aryl group having from about 6 to about 64 carbon 
atoms; \ 

Z is selected from thkgroup consisting of amine, spermiyl, carboxyspermiyl, 
guanidyl, spermidinyl, putriciVd, diaminoalkyl, pyridyl, piperidinyl, pyrrolidinyl, 
polyamine, amino acid, amino acifl derivative, peptide, and protein; 

A x and A 2 , independently ofbne another, are selected from the group consisting 
of CH 2 0, CH 2 S, CH 2 NH, C(O), C(NRV C(S) and (CH 2 ) t ; 

m, n,v and w are 0 or 1 ; \ 

i, j, k, 1, p and t are integers from \ to about 100; and 

q is an integer from 1 to about 100(X 

98. The compound or the polycation as clarmed in claim 97, wherein at least one of 
R l9 R 3 , R 4 and R 6 is a straight chain or branched\cyclic, alkyl, alkenyl, alkynyl or aryl 
group having from about 8 to about 24 carbon atoms. 

99. The compound or the polycation as claimed inVlaim 95 or 97, wherein the alkyl 
ether optionally substituted by one or more alcohol groups is a carbohydrate. 

1 00. The compound or the polycation as claimed in claim 99, wherein the carbohydrate 
is selected from the group consisting of galactose, fhictose, ^glucose, maltose, sucrose, 
cellobiose, lactose, mannose, glucopyranose, mannopyranoseWd galactopyranose. 



* 
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101. A composition comprising one or more compounds of any one of claims 1 to 93 . 



102. A composition comprising one or more compounds of any one of claims 1 to 93 
and at least one additional component selected from the group consisting of a cell, cells, 
5 a cell culture, a cell culture medi^, a neutral lipid, a nucleic acid, and a transfection 
enhancer. 

03. The composition ^fclaim 102, which comprises a nucleic acid. 

^ \i$> ^lOf 104. A lipid aggregate comprising one or more compounds of any one of claims 1 
to 93. \ 





105. The lipid aggregat^of claim 104, which comprises at least one lipid aggregate- 
forming compound. 

1 06. The lipid aggregate of claim 1 d5ovherein said lipid aggregate- forming compound 
is selected from the group consisting of DQPE, DOPC and cholesterol. 

107. A kit comprising ondbr more compounds of any one of claims 1 to 93 and at least 
one additional component selected from the group consisting of a cell, cells, a cell culture 
media, a nucleic acid, a transfection enhancer and instructions for transfecting a cell or 
cells. 



1 08. A method for introducing a polyanion into a cell or cells, said method comprising 
25 forming a liposome from a positivelyycharged compound of any one or claims 1 to 93, 
contacting the liposome with a polyanion to form a positively-charged polyanion- 
liposome complex and incubating the complex with a cell or cells. 
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1 09. A method for introducing a biologically active substance into a cell, said method 
comprising forming a liposome of a compound of any one of claims 1 to 93 and a 
biologically active substance and incubating me liposome with a cell or cell culture. 



